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Malaria Deaths Following Inappropriate Malaria Chemoprophylaxis — 
United States, 2001 


During January—March 2001, two U.S. citizens died from malaria after taking chloro 
quine alone or with proguanil for malaria chemoprophylaxis in countries with known 
chloroquine-resistant Plasmodium falciparum malaria. Chloroquine-containing chemo 
prophylaxis regimens are not recommended by CDC for persons traveling to areas with 
known chloroquine-resistant P falciparum. This report summarizes the investigation of 
the two cases and underscores the need for clinicians and travelers to know the recom 
mended options for malaria chemoprophylaxis when traveling to locations with 
chloroquine-resistant malaria 


Case Reports 


Case 1. On January 11, 2001, a 12-year-old resident of Michigan was taken to a clinic 
with a 2-day history of fever with chills, malaise, fatigue, cough, and one episode of 
vomiting. At the clinic, the patient had a temperature of 102 F (39 C). The clinician noted 
that the patient had returned from Africa on January 6. Upper respiratory tract infection 
was diagnosed with nausea and vomiting, and the patient was prescribed an oral cepha 
losporin antibiotic and an antiemetic agent. The symptoms continued, and on January 
14, the patient collapsed, was transported to a local hospital, and died in the emergency 
department shortly thereafter. Examination of a peripheral blood film on stored blood 
from January 11 and a film from blood taken January 14 demonstrated P falciparum 
parasites with 0.8% parasitemia and 14.0%, respectively. 

The patient had been born in Nigeria, had emigrated to the United States in 1991, and 
had returned to Nigeria for 3 weeks during December 2000-—January 2001. The patient 
and five other family members who had traveled to Nigeria had been prescribed weekly 
chloroquine for malaria chemoprophylaxis. On December 1, the patient had taken the 
initial 500 mg dose and subsequently had followed the weekly regimen; the last dose was 
taken January 11. A blood sample taken postmortem revealed a chloroquine level of 
1782 ng/mi whole blood, a level consistent with recent ingestion of chloroquine and 
sufficient to inhibit P falciparum parasites sensitive to the drug (7,2). The patient’s mother 
also had taken chloroquine for chemoprophylaxis, had P falciparum malaria diagnosed 
in January, and later recovered. 

Case 2. On March 7, 2001, a 47-year-old resident of Minnesota returned to the United 
States after 11 days in east Africa. Chloroquine was taken before and during the trip and 
proguanil was added on arrival in Africa. On returning to the United States, proguanil 
was discontinued, and on March 11, the scheduled dose of chloroquine was taken. On 
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March 17, the patient developed a persistent headache, and on March 19, sought care for 
headache and dark urine at a Florida hospital emergency department. On admission, the 
patient's temperature was 102 F (39 C); physical examination did not reveal any abnor 
malities. A thick blood film obtained on admission initially was read as Plasmodium 
species (P falciparum versus P malariae), and later was confirmed as P falciparum. The 
patient was admitted and treated with oral quinine and doxycycline; however, the patient 
developed cerebral edema and respiratory failure and died 6 days after admission. The 
patient had traveled to Africa with a group of 13 persons; nine had taken mefloquine for 
prophylaxis and four had followed the same regimen as the patient. No other malaria 
cases were reported from the group 
eported by: J Landgraf, Lakeland Hospital, Niles 3 Stobier G Stoltman, M Boulton 
chigan Dept of Community Health. S Wiersma, JR South, Florida Dept of Health. D Neitze 
K Smith, Minnesota Dept of Health. Malaria Epidemiology Br and Entomology Br, Div of 
sitic Diseases, National Center for Infect and EIS : 
Editorial Note: Seven malaria-related deaths among U.S. citizens who had traveled 
abroad following inappropriate chemoprophylaxis regimens have been reported to 
CDC since 1992. In all cases, the travelers received prescriptions for chloroquine 
compounds to be taken for travel to sub-Saharan Africa, where antimalarial resistance 
to this drug is widespread. The geographic spread of P falciparum resistance to 
chloroquine is increasing. Chloroquine resistance exists throughout sub-Saharan Africa 
southeast Asia, the Indian subcontinent, and over large portions of South America, 
ncluding the Amazon basin (3). Among 4685 cases of imported malaria in U.S. civilian 
travelers during 1992-2001, 893 (19%) took an inappropriate chemoprophylaxis regimen 
and 2616 (56%) took no chemoprophylaxis. Among 505 persons who took an 
inappropriate chemoprophylaxis regimen during 1995-2001, 351 (70%) took chloroquine 
for travel to an area with known chloroquine resistance 
Since 1990, CDC has recommended mefloquine as antimalarial prophylaxis in 
regions with chloroquine-resistant malaria; doxycycline has been the recommended 
alternative (4 ). Chloroquine, ideally taken with daily proguanil (an antimalarial not mar 
keted in the United States except in co-formulation with atovaquone), had been recom 
mended only for persons unable to take mefloquine or doxycycline. In July 2000 
Malarone* (Glaxo Wellcome Inc., Research Triangle Park, North Carolina), a combination 
of atovaquone and proguanil, was approved for use in the United States. Since Novem 
ber 2000, CDC has recommended Malarone, mefloquine, or doxycycline as options for 
malaria chemoprophylaxis in areas with chloroquine-resistant malaria and no longer 
5) 


recommends chloroquine combined with proguanil | 

Travelers and health-care workers who provide medical advice to travelers should 
be aware that chloroquine is effective for malaria prophylaxis only in a few areas of the 
world. Recommending and prescribing inappropriate chemoprophylaxis can result in 
travelers becoming ill or dying from malaria. Information on malaria prevention and 
chemoprophylaxis is available in Health Information for International Travel, CDC’s hand 
book for travelers, which is published biannually and is available and updated online at 
http://www.cdc.gov/travel. Information also is available by telephoning (877) FYI-TRIP 
(({877] 394-8747) 


*Use of trade names is for identification only and does not imply endorsement by the Public 
Health Service or by the U.S. Department of Health and Human Services 
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evaluation of a Regional Pilot Program to Prevent Mother-infant 
HIV Transmission — Thailand, 1998-2000 


Worldwide, approximately 2.2 million women and 600,000 infants are infected with 
human immunodeficiency virus (HIV) each year (7). Extended zidovudine prophylaxis 
and other antiretroviral and obstetric interventions and the avoidance of breast-feeding 
have reduced dramatically mother-infant HIV transmission in countries with adequate 
health-care resources (2,3). However, in developing countries, where the impact of HIV 

; greatest, implementation has been limited by the complexity and expense of these 
interventions (4). In Thailand, where approximately 15,000 infants are born to HIV 
infected women each year, the Ministry of Public Health (MOPH) has collaborated with 
other organizations to identify simpler and more cost-effective interventions to reduce 
mother-infant HIV transmission. In 1998, a placebo-controlled clinical trial in Thailand 
using a simplified zidovudine regimen from 36 weeks’ gestation until delivery reduced 
the risk for mother-infant transmission by 50% (5). In 1998, MOPH initiated a pilot pro 
gram to prevent mother-infant HIV transmission in region 7, a rural area in northeastern 


Thailand with an antenatal HIV prevalence of approximately 1%, to assess program 


feasibility, effectiveness, and acceptability (Figure 1) (6). This report summarizes an 
evaluation of the 2-year pilot program, which indicated that acceptance of HIV testing 
and adherence to zidovudine were high and HIV transmission was reduced. The findings 
demonstrate the feasibility of implementing programs to prevent mother-infant HIV 
transmission on a large scale in a developing country 

MOPH requested technical assistance from the HIV/AIDS Collaboration (a joint activ 
ity of MOPH and CDC) to monitor and evaluate the program. In region 7, routine antenatal 
counseling and voluntary confidential HIV testing were integrated into public antenatal 
clinic services by July 1998. HIV-infected pregnant women were offered zidovudine from 
36 weeks’ gestation and during labor and free powdered infant formula for 12 months. 
Program coverage was monitored through monthly reports collected from the antenatal 
and delivery departments in the 90 public hospitals in region 7, and summaries were 
disseminated regularly to participating hospitals, program staff, and policymakers. 

During July 1998—-June 2000, 104,393 (86%) of 122,094 new antenatal clinic clients 
were tested for HIV; 964 (1%) were HIV infected (Table 1). Of 153,598 women who gave 
birth in the 90 region 7 hospitals during the same period, 151,928 (99%) had received 
antenatal care, and HIV status was documented in the delivery records of 106,834 (70%). 
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FIGURE 1. Location of pilot program to prevent mother-infant HIV transmission — 
Region 7, Thailand, July 1998-June 2000 





Region 7 











At delivery, of 922 HIV-infected women, 640 (69%) had received antenatal zidovudine 
prophylaxis. Testing, documentation of HIV results at delivery, and zidovudine use 
increased significantly during the program period (Table 1). 

To evaluate the program's coverage, acceptability, and impact, two groups of women 
were interviewed: those who had given birth within 2 months of the interview and whose 
delivery record lacked documentation of HIV status and HIV-infected women who had 
given birth during the 12 months preceding the interview. Women were identified from 
hospital logs from 11 hospitals where 44% of HIV-infected women had given birth during 
the preceding year. All HIV-infected women and a random sample of women whose HIV 
status was not documented were invited by letter to attend a health-care facility. Women 
who agreed to participate were interviewed during April-May 2000 by trained interview- 
ers who used structured questionnaires. 
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TABLE 1. Number and percentage of women reporting receipt of HIV testing and 
zidovudine prophylaxis, by location of receipt — Region 7, Thailand, July 1998- 
June 2000 





July- January- July- January- 
December June December June 
1998 1999 1999 2000 





Location No (%) No No (9 No 





964 
153,598 
1,670 


14) 29,610 BC 106,834 
1 218 922 


60 





nd: p<0.00001 
nd: p<0.001 


Of 215 women whose HIV status was not documented at delivery, 117 (54%) reported 
that they had had an HIV test during pregnancy. In addition, 83 (71%) of the 117 women 
tested knew their HIV result, and all reported a negative test result. 

Of 162 HIV-infected women interviewed, 152 (94%) reported an HIV diagnosis before 
delivery, 159 (98%) reported that they had received posttest counseling, and 128 (79%) 
reported that they had taken zidovudine prophylaxis. Most women (89%) who had taken 
zidovudine reported not missing any doses of medication. Two (1%) women refused 
zidovudine prophylaxis. All HIV-infected women reported using infant formula, and 10 
(6%) women reported breast-feeding for a short period. In comparison, 204 (95%) of the 
215 women whose HIV status was not documented reported that they breast-fed. Of the 
162 HIV-infected women, 146 (90%) reported not wanting another child, and 78 (48%) 
already had had a tubal ligation. 

Results from HIV polymerase chain reaction (PCR) tests were used to assess the 
program's effectiveness in preventing HIV transmission; tests were provided as a ser- 
vice to children born to HIV-infected women during the latter part of the program period. 
One or more PCR tests were performed on 293 HIV-exposed infants after age 1 month. 
Of these, 19 (8%) of 229 (95% confidence interval [Cl]=5%-13%) infants whose mothers 
had received zidovudine tested HIV positive, and nine (14%) of 64 (95% Cl=7%-25%) 
infants whose mothers had not received zidovudine tested HIV positive and were consid- 
ered infected. Overall, risk for mother-infant HIV transmission was estimated at 10% 
(95% Cl=6%-14%). 

Working groups periodically reviewed program data and developed strategies to 
strengthen program coverage, acceptability, and impact (6). On the basis of clinical trials 
and pilot projects in Thailand during 1996-1999, MOPH launched a 
national program to prevent mother-infant HIV transmission in Thailand in 2000 (5-8 ). 
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Reported by: V Thaineua, S Kanshana, D Thewanda, P Amornwichet, N Kullerk, N Voramongkol 
S Akksilp, V Sereesitipitak, A Pensiri, P Nimnakorn, K Chaisit, B Juengsmarn, P Phewruangnonta 
S Loiha, S Piyapongkul, T Sarnthima, L Yampiwan, M Saenjai, C Paopha, Ministry of Public 
Health; A Teeraratkul, T Naiwatanakul, N Skunodom, K Limpakarnjanarat, The HIV/AIDS Col 
aboration, Nonthaburi, Thailand. Div of HIV/AIDS Prevention, National Center for HIV, STD. 
ind TB Prevention; and an EIS Officer, CDC 

Editorial Note: The findings in this report indicate that interventions to reduce 
mother-infant HIV transmission can be implemented successfully on a large scale in 
Thailand. These interventions, integrated into existing maternal and child health-care 
services, were acceptable to most women and reduced mother-infant HIV transmission 
from an estimated 30% to approximately 10% (4,8). This report also highlights the rapid 
translation of research findings into a national public health prevention program ina 
developing country 

Despite the implementation of antenatal HIV testing, maternal zidovudine prophy 
laxis, and infant formula in Thailand, these interventions have not been widely imple 
mented in countries with high HIV prevalence. Similar programs have been initiated in 
several sub-Saharan countries, but acceptance of HIV testing and zidovudine prophy 
laxis has been low. Limited access to antenatal and HIV-related health care and limited 
public health infrastructure represent major challenges to large-scale efforts in many 
countries. The nutritional, health, and social risks associated with the early use of formula 
also are potential threats to maternal and child health. In settings where breast-feeding 
is almost universal, women who do not breast-feed may be stigmatized as HIV infected 
In poor, unsanitary environments, the use of formula is associated with increased mor 
bidity and mortality from malnutrition, diarrhea, and respiratory infections (9). 

In recent clinical trials, simpler, less expensive interventions using zidovudine with 
lamivudine or nevirapine also have prevented mother-infant HIV transmission, and these 
regimens might help overcome some of these barriers (70). Medications begun intra 
partum, particularly nevirapine, have feasibility and cost advantages over more com 
plex regimens and can be given to women who have received suboptimal antenatal 
care 

CDC and other organizations are working with many developing countries to imple 
ment simple interventions to prevent mother-infant HIV transmission in other large 
scale programs. Such programs will be one component of a U.S. initiative to enhance HIV 
prevention and care in developing countries. The pilot program in Thailand underscores 
the importance of monitoring and evaluating to facilitate timely program improvements 
and optimize the impact and acceptability of these HIV-prevention programs. The simple, 
focused approach to monitoring and evaluating used in Thailand provides a useful model 
that minimizes the workload for limited public health personnel 

The findings in this report are subject to at least two limitations. First, estimates of 
program effectiveness are derived from the HIV test results of a nonrandom subset of 
infants who received tests as part of a clinical service. Second, HIV-infected women 
interviewed received care at large health-care facilities and responded to a general 
invitation letter; therefore, the results may not be generalizable to women attending 
smaller health-care facilities or to the 21% of HIV-infected women who did not respond to 
the invitation letter and attend an interview 

On the basis of the estimated 20% decrease in mother-infant HIV transmission among 
the 15,000 infants born to HIV-infected women, the Thai national program has the poten- 
tial to prevent approximately 3000 infant HIV infections each year. If similar programs 
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were implemented worldwide, hundreds of thousands of childhood HIV infections could 
be prevented. In addition to reducing mother-infant HIV transmission, such programs can 
improve voluntary counseling and testing services, reduce the sexual transmission of 
HIV, promote informed decisions about childbearing, and link HIV-infected persons to 
health and social services. 
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Hantavirus Pulmonary Syndrome — Vermont, 2000 


In 1993, an outbreak of an unexplained pulmonary illness occurred in the southwest- 
ern United States. This outbreak led to the first description of hantavirus pulmonary 
syndrome (HPS), a rodentborne hantaviral infection. Hantaviruses have been found in 
rodents in rural areas throughout the United States, but most infection has occurred in 
the southwest (7,2). This report describes the first HPS case in Vermont and underscores 
the importance of preventing exposure to peridomestic rodents and recognizing the 
signs and symptoms of HPS. 

On February 17, 2000, a 61-year-old previously healthy Vermont resident was hospi 
talized following three syncopal episodes and 1 week of chills, fever (<102 F ([<39 C)), 
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occurred in and around the house. In Vermont, the primary rodent reservoirs of these 
hantaviruses are likely to be the deer mouse (P maniculatus) and the white-footed 
mouse (P /eucopus). Other rodent species known to carry HPS-associated hantaviruses 
include the rice rat (Oryzomys palustris) and cotton rat (Sigmodon hispidus) (5,6 ). 

Although it was not reported in the 1993 outbreak (2), renal impairment is a compo 
nent of disease associated with Sin Nombre viral infection and related viruses, as indi 
cated in the case in this report. Renal impairment also has been predominant in disease 
caused by Black Creek Canal and Bayou viruses. Another component recognized since 
the first outbreak is disease accompanied by frank hemorrhage (7) 


The case described in this report demonstrates the importance of considering 


hantavirus infection when diagnosing an unexplained acute respiratory distress syn 
drome or bilateral interstitial pulmonary infiltrates (8 ). Although the Vermont patient had 
symptoms unrelated to hantavirus infection (e.g., a nontender lymph node and knee 
pain), other signs, symptoms, and environmental circumstances suggested HPS. When 
patients may have been exposed to rodents or rodent droppings, especially in and around 
the house, clinicians should request serologic testing to detect hantavirus-specific IgM 
and IgG. Information about testing is available from local or state health departments, 
and testing is available at CDC. Additional information about hantaviruses and HPS is 
available at http://www.cdc.gov/ncidod/diseases/hanta/hantvrus.htm; telephone (877) 
232-3322 or (404) 639-1115 
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FIGURE I. Selected notifiable disease reports, United States, comparison of 
provisional 4-week totals ending July 14, 2001, with historical data 


TABLE !. Summary of provisional cases of selected notifiable diseases, 
United States, cumulative, week ending July 14, 2001 (28th Week) 
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TABLE Il. Provisional cases of selected notifiable diseases, United States, 


weeks ending July 14, 2001, and July 15, 2000 (28th Week) 
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TABLE Il. (Cont’d) Provisional cases of selected notifiable diseases, United States, 
weeks ending July 14, 2001, and July 15, 2000 (28th Week) 
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TABLE Il. (Cont'd) Provisional cases of selected notifiable diseases, United States, 
weeks ending July 14, 2001, and July 15, 2000 (28th Week) 
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TABLE Il. (Cont'd) Provisional cases of selected notifiable diseases, United States, 
weeks ending July 14, 2001, and July 15, 2000 (28th Week) 

Shigellosis* Syphilis 

NETSS PHLIS (Primary & Secondary) Tuberculosis 


Cum Cum Cum Cum Cum Cum Cum Cum 
Reporting Area 2001 


























2000 2001 2000 2001 2000 2001 2000 


} 2 3,241 6,102 7,314 
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TABLE Ill. Provisional cases of selected notifiable diseases preventable 
by vaccination, United States, weeks ending July 14, 2001, 
and July 15, 2000 (28th Week) 
| H_ influenzae Hepatitis (Viral), By Type Measies (Rubeola 
invasive A B Indigenous imported* Total 
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TABLE Ill. (Cont'd) Provisional cases of selected notifiable diseases preventable 
by vaccination, United States, weeks ending July 14, 2001, 
and July 15, 2000 (28th Week) 





Meningococcal 
Disease Mumps Pertussis Rubella 


Cum | Cum } Cum | Cum | Cum Cum Cum 
Reporting Area 2001 2000 2001 2001 2000 2001 1 1 




















st 








July 20, 2001 


TABLE IV. Deaths in 122 U.S. cities,* week ending 
July 14, 2001 (28th Week) 


All Causes, By Age (Years All Causes, By Age (Years 
P&l P&i 


as T Total —_ | | Total 
Fas & | 45-64 | 25-44 | 1-24 | <1 Reporting Area All 65 |45-64 [25-44 | 1-24 | <1 
| Ages Ages | 
i i i. 














|= i 























Vol. 50 / No. 28 





Contributors to the Production of the MMWR (Weekly) 


Weekly Notifiable Disease Morbidity Data and 122 Cities Mortality Data 


MA 


State Support Team CDC Operations Team 
Robert Fagar arol N owles 


A Ke 


informatics 














July 20, 2001 


The Morbidity and Mortality Weekly Report (MMWR) Series is prepared by the Centers for Disease Control and 
Prevention (CDC) and is available free of charge in electronic format and on a paid subscription basis for paper 
copy. To receive an electronic copy on Friday of each week, send an e-mail message to /istserv@listserv.cdc.gov 
The body content should read SUBscribe mmwr-toc. Electronic copy also is available from CDC’s World-Wide Web 
server at http://www.cdc.gov/mmwr or from CDC's file transfer protocol server at ftp://ftp.cdc.gov/pub/ 
Publications/mmwr. To subscribe for paper copy, contact Superintendent of Documents, U.S. Government 
Printing Office, Washington, DC 20402; telephone (202) 512-1800 

Data in the weekly MMWR are provisional, based on weekly reports to CDC by state health departments. The 
reporting week concludes at close of business on Friday; compiled data on a national basis are officially released 
to the public on the following Friday. Address inquiries about the MMWR Series, including material to be 
considered for publication, to: Editor, MMWR Series, Mailstop C-08, CDC, 1600 Clifton Rd., N.E., Atlanta, GA 
30333; telephone (888) 232-3228 

All material in the MMWR Series is in the public domain and may be used and reprinted without permission 
citation as to source, however, is appreciated 











Government Printing Office: 2001-633-173/48245 Region 





j 
id 
SIG 40) SJjUe) 


S3DIAN3S NVIWNH ONY HLTV3H 


8 
. & 
> oe 
. € 
oS 
> 5 
- @ 
._ & 
> # 


40 INSWLYVd30 


) 








8Z-D ‘ON Nuueg 
GiVd $334 8 IOVLSOd 
WW SSV19-LSHl4 

















